Formation of pol II-TFIIB cocrystals
Ten-subunit pol II was purified as described (S1). A mixture of pol II with a 6-fold molar excess of TFIIB at a total protein concentration of 6 mg/ml was crystallized in hanging drops over ~800 mM ammonium sulfate, 100 mM MES pH 6.0, 5 mM CdCl2, 50 mM NaCl, 1mM DTT. Crystals were frozen in 800 mM ammonium sulfate, 100 mM MES pH 6.0, 5 mM ZnCl 2 , 50 mM NaCl, 1 mM DTT, 3.5 M ammonium acetate.
Data collection and processing
Crystals were screened at SSRL beam line 11-1 using the high-throughput screening system (S2). Diffraction data was collected at SSRL beam line 9-2 at 0.98 Å and reduced using Mosflm (S3). Molecular replacement was performed with CNS by the fast direct search method with form 1, form 2, and transcribing complex pol II models (S4). The transcribing complex model gave the best initial fit. The fit was improved by rigid body refinement, allowing movement of the four previously identified mobile modules (R factor = 40.5, free R factor = 39.2 after rigid body and overall B-factor refinement; R factor = 34.5, free R factor = 37.2, after group B refinement).
Model building
Average NMR structures of the Pyrococcus furiosus (1PFT) and human (1DL6) TFIIB zinc ribbons were manually placed into the extra density seen in the 2F obs -F calc electron density map, using the position of the zinc atom, determined from anomalous difference diffraction, as a marker. The models were trimmed to remove amino acids that did not fit the electron density, leaving a core zinc ribbon from residue 20 to residue 55 (yeast numbering throughout), that was subjected to rigid body refinement with CNS (S5). Extension of the model building was based on the human structure. Only minor changes to the human NMR zinc ribbon model were performed, specifically, addition of residues 30 and 31 to fit extra density in the map corresponding to an insertion in the amino acid sequence of yeast IIB, and minor movements of the main chain to better fit the observed density. In addition, residues 17-19 were added to account for connected density observed at the N-terminus. Beyond residue 55, a polyalanine model was built into the observed density, taking care to note the location of bulky side chains (S6). At the resolution of the map, most side chains were indistinguishable, but some bulky side chains were observed. In particular, W63 and R64 formed a distinctive pair in the density, confirming the placement of the amino acid sequence up to residue 65. Beyond the end of the zinc ribbon at residue 89, additional electron density, corresponding to ~15 amino acids, was observed. As this density could not be attributed to any part of pol II, nor did it match any of the atomic models available for the C-terminal domain of TFIIB, it was assigned to the linker region of TFIIB (residues 90-120). It probably derived from the C-terminal part of the linker region, as the N-terminal part is more likely to be involved in the reported interaction of TFIIB with Rpb4 and Rpb7, due to structural and spatial constraints.
Surface plasmon resonance measurements
A BiaCore 1000 with a streptavidin surface (Sensor Chip SA) was used. The streptavidin surface was derivatized with 5'-biotinylated DNA oligonucleotide (5' TTGACTGACCTACCGATAAGCAGACGATCCTCTCGATG 3'). The running buffer for all experiments was 20 mM Tris-Cl pH 8, 120 mM KCl, 5 mM MgCl 2 , 1 mM DTT. Injections were performed with combinations of 0.05 µM pol II, 0.4 µM TFIIB, 5 µM RNA5 (5' AGAGG 3'), and 5 µM RNA9 (5' AUCGAGAGG 3'). Blank surface injections were subtracted to correct for bulk refractive index changes. 
